droxyethylcellulose, which is a water-soluble cellulose derivative, were superior to those of the commercials (10) (11) (12) . Most of these absorbents are in powder form, and it seems that the fibrous and the sheet form absorbents are not used generally owing to the inferior absorbency. Super water-absorbents are recently ap plied in more various ways and absorbents of various forms are required for each specific use (2) (3) (4) (5) (6) (7) .
In this study, fibrous and sheet form absorbents were prepared by graft copolymerization of acryl amide and acrylic acid onto some kinds of cellulosics by ceric ion initiation and post-hydrolysis of the copolymers. Two kinds of bleached kraft pulps from softwood (NBKP) were used for the fibrous absorb ents, and a cellulosic film and a nonwoven fabric (NWF) were used for the sheet form absorbents. The water sorptive properties of graft copolymers pre pared from a water-soluble cyanoethylated NBKP were compared with those from insoluble cellulosics. The effects of the kinds of cellulosics and the grafted branches on the WRV or the saline retention value (SRV) were examined. of solution per gram of absorbent (10-12).
Measuring Hygroscopicity
In order to measure the moisture sorption isotherms for the grafted NWFs, a weighed sample was placed in a desiccator controlled at a given rela tive humidity by saturated solutions of several salts or in a Platinous Rainbow PR-1 thermo-hygrostat (Tabai MFG. Co., Ltd.). After the sample was equili brated at various relative humidities, the sample was weighed and the moisture regain was calculated from the weight of absorbed moisture and the initial weight of the absorbent. The time course of moisture sorp tion was determined by measuring the weight of absorbent at a prescribed time in a manner similar to that already described.
RESULTS AND DISCUSSION

Water Retention Values
The That is to say, the grafted branches in the CE•NBKP copolymer were more numerous than those in the NBKP copolymer because more grafting points were present in cyanoethylated cellulose than in the un treated cellulose (16) . Furthermore, since graft copolymerization onto the water-soluble CE•NBKP was carried out more homogeneously than that onto insoluble NBKP, the distribution of the grafted bran ches in the CE•NBKP copolymer was more homogeneous than that in the NBKP copolymer. In had a maximum at 0.3% addition of MBAA. The pre sence of the optimal percent of cross-linker for the WRV of absorbents prepared from graft copolymers was also found in other studies (2) (3) (4) . Further studies on the property of the networks and the cross-linking densities of these graft copolymers will be discussed elsewhere. The grafted S-NBKP shown in Fig. 3 absorbed more water than the grafted NBKP shown in Fig. 1 . The absorbents with a short fiber length seem to swell more homogeneously and absorb much more water than those with a long fiber length. The WRVs of the grafted FILM are shown in Fig. 4 as a function of the degree of grafting. With an in crease in the degree of grafting, the WRVs of all kinds of the grafted FILMs increased. Comparing the kinds of monomers that were grafted onto FILM, the WRVS of the AA-grafts were higher than any other grafted FILMs until about 200% grafting, and after wards those of the AA-AM-grafts were the highest. At high grafting values, the grafted poly(acrylic acid) in the AA-grafts swelled very well, nearly solubi lized, and a large amount of the poly (acrylic acid) was passed through the sieve when measuring the WRV. The AA-AM-grafts closely resembled the AA-grafts in the amount of carboxyl groups, because the composition of the grafted branches was 90 : 10 for poly(acrylic acid): polyacrylamide, as shown in Table 2 -b, and therefore the WRVs of AA-AM-grafts were as large as those of the AA-grafts. centration of MBAA for the WRV was determined.
The absorbents in sheet form were obtained from the grafted FILMs and NWFs. The grafted NWF absorbed more water than the grafted FILM and the grafted NWF swelled while keeping the sheet form.
The grafted NWFs could absorb more moisture and more rapidly than the ungrafted NWF.
